I. The Children
By LAWRENCE BARTAK, MICHAEL RUTFER and ANTONY COX I. INTRoDuc@rIoN There is now extensive evidence that autistic children manifest a specific cognitive defect involving language impairment (Rutter, i@7@).
The presence of such a deficit is demonstrated by the pattern of clinical findings (Rutter, 1968; Rutter, Bartak and Newman, 1971) , the long term course of the disorder (Rutter, 1970) , and the results of systematic experimental studies (Hermelin and O'Connor, 1970 does the cognitive deficit lead directly to the behavioural syndrome or must there be an inter action with, a particular set of environmental or other circumstances for the syndrome to develop? With respect to the first question, Ornitz and Ritvo (Ornitz and Ritvo, 1968; Ornitz, 1971) have suggested that language is not the basic deficit but rather that perceptual disturbances due to a failure in homeostasis are fundamental to autism, and Weber (@7o) and Wing (Wing and Wing, 1971) have argued that autism is the result of multiple cognitive impairments including defects in visual perception. Various types of perceptual disability have also been noted by other workers (Bryson, 1970 (Bryson, , 1972 . Accordingly, it should be accepted that autistic children may have a wide range of cognitive handicaps involving perceptuo-motor as well as verbal skills. On the other hand, most of these handicaps have been found in autistic children who were also mentally retarded, so that it is possible that the handicaps may have been due as much to the associated retardationas to the autism as such. In looking for a pattern of (non-verbal) intelligence. Although they constitute only a minority of autistic children it is this subgroup which is most likely to demon strate a specific cognitive deficit, if there is one which isassociated with autism.
In order to test the hypothesis that a specific language deficit may underlie the development of infantile autism, it is necessary to study a representative group of children with such a deficit. In this way it should be possible to determine if autism is a common consequence
INFANTILE AUTISM AND SPECIFIC DEVELOPMENTAL RECEPTIVE LANGUAGE DISORDER: I.
of this deficit, and by comparing within such a group the children with and those without autism, to determine if the development of autism is dependent either upon the existence of a broader cognitive deficit or upon the presence of particular environmental or other circumstances.
In this connection it is necessary to specify
more precisely what type of language disability is postulated as a possible basic handicap in autism. Clearly it is not just a question of speech delay. In the first place, marked speech delay is a common occurrence (MacKeith and Rutter, 1972; Butler, Peckham and Sheridan, 1973) , and only a tiny minority of speech delayed children show autism, which is a much rarer condition (Lotter, 1966; Brask, 1967; Treffert, 1970) . Secondly, in autism it is not just that speech is slow to develop but also that the understanding of language is seriously impaired and that once speech develops it is deviant in several respects (Cunningham, 1968; Kanner, 1946; Rutter, 1965 Rutter, , 1966 Wolff and Chess, 1965 ).
It appears that a minimal requirement is a severe defect in receptive language arising early in life. Following the careful studies of Ingram @ 1969) it has become clear that among the larger population presenting with speech delay there is a group of children of normal intelligence and without overt neurological disorder who have been retarded in speech development from the outset. The speech disorders in this group do not arise as the result of any acquired lesion, nor are they explicable in terms of any local abnor mality of the speech apparatus, of any demon strable neurological disorder, of mental defect, or of any deficiency or distortion in the child's psycho-social environment. In short, they consist of developmental disorders of speech and/or language arising in the absence of any broader disease or defect. The disorders range from pure articulation problems without language deficit to a severe and pervasive retardation of language with impaired comprehension of language and of other auditory stimuli. Most research and clinical papers have concentrated on the children with executive speech delay (Ingram, 1959 (Ingram, , 1969 Ingram, 1959 Ingram, , 1969 Wing, 1971) . Furthermore, there are several case reports of children who appeared autistic at one age yet later showed only a receptive language defect, and also of children with a rather mixed clinical picture (Bender, 1959; Berg, ig6i; Chess, 1944; Jackson, 1950 Jackson, , 1958 Rutter, 1965) . As a consequence there is some ambiguity con cerning the crucial features which differentiate autism from developmental receptive language disorders (Churchill, 1972; de Hirsch, 1967; Eisenson, 1971; Sahlmann, 1969 there have been a number of clinical accounts and studies of the condition (Allen, 1952; Benton, 1964; Eisenson, 1968; Gordon and Taylor, 1964; Ingram, 1964; Morley, Court, Miller and Garside, i955; Morley, 1965; Myklebust, 1954; Sievers, 1964) . Although the testing of hearing in these children is often difficult and sometimes inconsistent in its findings, it has been found that in skilled hands reliable results can usually be obtained, and these show that some degree of hearing impair ment is often present (Brisset, 1952; Gordon and Taylor, 1964; Mykiebust, 1956; Reich stein, 1964; Rosen, 1956; Worster-Drought, 1968) and that even among those with normal hearing the discrimination of sounds in a phonetic environment may be impeded (McRey nolds, 1966) . There is also some suggestion that vestibular responses may sometimes be de pressed (Goldstein, Landau and Kleffner, 1958) .
Several studies have shown the children to have difficulty in ordering or sequencing material (Furth, 1964; Lowe and Campbell, 1965; Stark et al., 1967; Poppen et al., 1969; Weiner, 1972) . There may be difficulties in motor co ordination (Jansky, 1960) visuo-spatial skills are usually relatively intact (Weiner, 1969 (Weiner, ,1972 
II. DESCRIPTIONOF Srur@y
In order to obtain a sample of children with a severe developmental disorder of receptive language, a search was made for boys between the ages of 4 years 6 months and 9 years ii months with a non-verbal IQ of at least 70, who had a current disorder of language com prehension which had been present from infancy and which was not due to overt neuro logical disorder or peripheral deafness. The last item was defined operationally by excluding all children with a bilateral hearing loss exceeding 40 dB. Girls were excluded, as the probability of finding more than one or two autistic girls of normal intelligence was low (Lotter, 1966; Rutter, Greenfeld and Lockycr, 1969; Treffert, logical testing because they did not meet the criteria outlined above, and the final sample consisted of 47 children. In no case was per mission refused for the children to be seen.
Within the group of children selected on the basis of a severe developmental receptive lan guage disorder a subdivision was made accord ing to the available clinical and school records. Nineteen children were classified as showing the syndrome of infantile autism, using the criteria outlined by Rutter (1971) , and these are referred to hereafter as the â€˜¿ autistic' group. In order to be classed as autistic there had to be a profound and general failure to develop social relationships and also ritualistic or compulsive phenomena (in addition to lan guage delay). There were 23 children without clearly autistic features who were diagnosed as showing uncomplicated developmental language disorder which included an impairment in comprehension as well as in the production of language. There is no satisfactory short term for this type of disorder, so for the sake of brevity this will be termed the â€˜¿ dysphasic' group from now on. It is appreciated that developmental language disorders are quite different from acquired aphasia, and our use of the term â€˜¿ dysphasia' in no way implies otherwise. In addition, there were 5 children who showed some autistic features but whose disorder was regarded as atypical or partial in its manifestations; they are referred to hereafter as the â€˜¿ mixed' group. The mean age at testing of the children diagnosed as autistic was 7 years o months, and was 8 years 2 months for those diagnosed as â€˜¿ dysphasic'. This difference is significant (t = 2@6; d.f. = @o; p <o@O5) and was therefore taken into account where necessary in the data analysis describedbelow.
METHODS OF ASSESSMENT

Psychometric assessment of the child
A variety of psychological tests were used to assess verbal and non-verbal cognitive ability, receptive and expressive language, reading and social competence.
(a) Intelligence
Non-verbal intelligence was determined with the WISC Performance Scale (Wechsler, 1949) where possible, or the Merrill-Palmer Scale of Mental Tests (Stutsman, i 948). Strictly speak ing, the legitimate combination of WISC Performance and Merrill-Palmer Scales as done in this study depends upon the degree to which they are equivalent for the particular population. This has been examined in detail elsewhere for autistic children (Rutter and Bartak, 1973) , and results have generally indicated that scores on the two tests are closely comparable for this group of children. (None of the children diagnosed as â€˜¿ dysphasic'in the present study were tested on the Merrill-Palmer Scale).
The Coloured Progressive Matrices (Raven, 1965) 
(b)Language
This was primarily assessed with the Reynell Developmental Language Scales (Reynell, 1969) supplemented by a tape-recording of the child's spontaneous speech in a free play situation with the tester. These provided measures of the child's understanding and expression of spoken lan guage. In order to determine the child's ability to communicate in other ways a test of under standing and expression of gesture was included.
There was no standardized test available, so one was constructed. Three kinds of material were used: objects (e.g. sock, ball, spoon), pictures of objects, and words (e.g. washing, crying, eating). It was considered that the three kinds of material were in increasing order of abstraction.
To test understanding of gesture the child was presented with the array of objects or pictures and told to point to the thing belonging to the tester's gesture. For each stimulus (6 objects, 5 pictures, 5 activities described) a standardized mimed sequence of gestures had been devised (e.g. throwing and catching arm and body movements for â€˜¿ ball'). The tester mimed each â€˜¿ 3' sequence, and the child pointed to the appropriate object or picture or said the word describing the activity. To test gestural ex pressionthe childwas presentedwith each stimulus and asked to show what one did with it.
He was not allowed to use the object, but had to mime its use without touching it. With the words, the child was asked to show the activity (e.g. â€˜¿ show me washing'). On both sections of this test scores were sums of items right; how ever, on expression of gesture each item was scored 2 if the gesture was complex and accu rately mimed, and z if the gesture was a cruder approximation to the action.
(c) Reading
Tests of reading were included to provide measures of educational attainment and to further supplement the language assessment. The Graded Word Reading TestR.i.provided a measure of word recognition, and the Silent Reading TestA (Schonell and Schonell, ig6o) testedability to comprehend verbalmaterial which had been read.
(d) Social behaviour
Autistic aspectsof socialbehaviourin the test situation were assessed with a checklist of autistic behaviours which was scored imrnedi ately following a standardized ten-minute free play period with the tester. Items included: gaze aversion, taking the adult's hand to objects, solenmity of facial expression, temper tantrum, self.injury, physical withdrawal from the tester, smelling the tester or toys, facial grimaces, hand and finger stereotypies, absence of spontaneous creative imaginative play, and touching the tester. Each item was scored 2 (marked), i (slight) or o (absent), high score indicating greater deviance (Rutter and Bartak, 1973) .
In addition, social adaptation was examined with the Vineland Social Maturity Scale (Doll,
1947) administered
to the mother at interview.
Parental interview
Both parentswere interviewed separately in order to obtain a detailed history of the child's languageand social development,an account of current patterns of communication between the child and his family, a family history of speech delay, and a description of the child's current social behaviour. A structured inter view was used to produce standardized infor mation in each case. In addition, theinterview was used to assess variousaspectsof family interaction, social responsiveness and leisure activities (see Cox, Rutter, Newman and Bartak, 1974) . Both parents were also given the Leyton Obsessional Inventory (Cooper, 1970) including the psychiatric section of the Cornell Medical Index (Culpan, Davies and Oppen heim, 1960).
III. R.FsuL'rs i. Effects of selection
As we have noted earlier (Rutter, Bartak and Newman, 1971) , the process of selection revealed two differences between autistic and â€˜¿ dysphasic'
children.
There was a higher rate of hearing impairment amongst â€˜¿ dysphasic' children, several cases having to be excluded from the study for this reason. No autistic children were excluded in this way. Secondly, whereas autism was more common in boys, â€˜¿ dysphasia' occurred with approximately equal frequencies in both sexes. At the John Horniman and Moor House schools (the two largest schools catering specific ally for such children) there were z8 boys and z8 girls with a developmental disorder of language comprehension. At the more recently opened Ewing school in Manchester there was actually a slight preponderance of girls (Petrie, 1970) . Similar findings were reported by Morley (1965) . There is no doubt that the executive developmental speech and language disorders are very much commoner in boys (Ingram, 1959 (Ingram, , 1969 , as is autism (Rutter, 1967) , but it seems that the severer non-autistic disorders involving a comprehension defect occur with about the same frequency in the two sexes. The clinical significance of this sex difference is uncertain.
Cognitive and linguis& similarities
Both groups were of average intelligence, with similar mean non-verbal IQ of 93@O and 92@3 for autistic and â€˜¿ dysphasic' children respectively activities were limited, scarcely any â€˜¿ dysphasic' children had done so. Conversely, very few autistic children had their own friends or engaged in co-operative play with other children, in contrast to the majority of'dysphasic' children. A history of gaze aversion was also very common in the autistic group but un common in the other. These findings are summarized in Table II .
Further differences between the groups were found during testing. Mann-Whitney U tests (Siegel, 1956 , incorporating corrections for tied scores) carried out on ratings of social responsive ness and disturbance during free play in the test situation showed that autistic children more often failed to engage in eye to eye gaze (U = In addition, more autistic children showed marked quasi-obsessional and ritualistic features, and more had found it difficult to adapt to new situations. These findings are shown in Table III. It is of interest that, nevertheless, the groups did not differ in attachment to odd objects or in resistance to changes in home environment, two features previously found common in autistic children (Rutter, 1966) . This finding may be due to the normal IQ of the children in the present study, in contrast to the lower IQ of children in previous studies (Rutter and Bartak, in preparation). The findings show that the case-note diagnoses of autistic and â€˜¿ dysphasic' were valid in that they were associated with quite marked social and behavioural differences between the groups, and also that a representative group of normally intelligent children with a severe developmental disorder of receptive language includes some who are typically autistic and some who show no autistic features. It is necessary next to consider whether these socio-behavioural differ ences are explicable in terms of a different level or different type of cognitive deficit.
4.Patterns ofcognitive disability
The groups differed in terms of the patterns of scores on non-verbal intelligence tests, verbal skills, and of social maturity. The relations between non-verbal IQ, Peabody IQ, and Vineland SQwere tested by analysis of variance (see Table IV ). For this purpose all children testable on all three tests were included (i 7 autistic and 22 â€˜¿ dysphasic' children). a significantly larger mean difference between mental age scores on the two tests for the autistic group than for the â€˜¿ dysphasic' group and that the effect was not due to age differences between thegroups(F = 525; I.3@d.f.; p < 0.05). Table IX ). The autistic children were significantly less able (after controlling for age) to use gesture to describe the use of objects or to mime actions named by the tester and were less able to comprehend the tester's gestures so as to name his mimed actions. However, although the autistic children scored at a generally lower level, the majority were able to comprehend and produce gesture on demand to some extent,as could the â€˜¿ dysphasic' children.
Differences in language and communication
This finding contrasts with the report that whereas 57 per cent of the â€˜¿ dysphasic' children had used complex gesture to communicate at home only I I per cent (2 cases) of the autistic children had ever done so (see Table X other than a lack of capacity is not known. But it does seem that in autism the disability extends beyond spoken language into gesture and â€˜¿ inner language' more often than in â€˜¿ dys phasia'. Most â€˜¿ dysphasic' children had shown imaginative or pretend play, whereas only 4 autistic children had done so.
In the pre-verbal stage, both groups had often been thought deaf as a result of their very limited and inconsistent response to sounds, and in both about half the children had shown abnor mal babble or obviously diminished babble. However, the autistic children were differen tiated by the fact that more of them had also shown undue sensitivity to noise. Their parents remains uncertain, and although it was much more common in the autistic group it should be noted that it occurred in nearly a quarter of the â€˜¿ dysphasic' children.
As with gesture, there was a marked difference between the groups in the extent to which they used spoken language for social communication.
Although the groups did not differ in their level of spoken language production, as assessed by either mean utterance length of syntactical complexity (see above), they did differ in language usage. Few autistic children â€˜¿ chattered' spontaneously as often as twice a week, or were able to continue a conversation in which thei,@ speech productions were responsive to what was said to them. Also, few autistic children as often as twice a week gave, in answer to questions, an account of their activities at some previous time or place; in contrast, most â€˜¿ dysphasic' children did so.
The qualities of speech also differentiated the two groups. Articulation problems were much more often present in â€˜¿ dysphasic' children than in autistic children. This is the one aspect of speech in which the â€˜¿ dysphasic' group showed more abnormality.
In the qualities of spoken language, however, the autistic children showed more features which were inconsistent with their level of language maturity. Thus, more autistic children had shown pronominal reversal with â€˜¿ you' and â€˜¿ I', more had exhibited echolalia (in fact all the autistic children had done so, in comparison with a quarter of the â€˜¿ dysphasic' children), more had used stereotyped utterances, and more had used metaphorical language or made inappropriate remarks. All of these features were assessed from parental report.
In line with these findings are those from the Schonell reading tests. On the test of word recognition (Ri) the autistic children (N = I 3) performed better than did the â€˜¿ dysphasic' children (N = 20). The mean reading quotient for the autistic group was 8692, against 74@3o for the â€˜¿ dysphasic' group (t = 2'58; 3! d.f.; p <0.05).
This test involves a predominantly mechanical verbal skill. However, the R3 test, which involves silent reading and understanding (the child has to write answers to questions he reads about the text he has just read), was beyond most of the autistic children (@children could do it) . In no case was failure due to the child's inability to write. Very few autistic children could comprehend the questions, and some did not understand the task. In contrast, 9 â€˜¿ dysphasic' children completed this test, with a mean quotient of 8o â€˜¿ @ i , which is comparable to their mechanical reading ability.
Mixed group
There were 5 children selected because of a developmental disorder of language compre hension whose characteristics were clinically assessed as showing only some feature of autism. They were studied separately as a â€˜¿ mixed' group. Their language was delayed to a similar extent to that in the other two groups and their performance IQ was closely comparable (mean IQ = 89 .6o). Behaviourally, the mixed group were intermediate between the â€˜¿ dysphasic' and autistic samples; some children showed one feature, some another. Although the quality of their relationships with peers was abnormal, 4 of the 5 had friends, and they approached other children and joined in group play to an extent more like â€˜¿ dysphasic' than autistic children. Their linguistic characteristics were also intermediate between those of the autistic and the â€˜¿ dysphasic' groups, although only one child in the mixed group used stereotyped or repetitive phrases. Three of the five children had a history of language delay in parents or sibs. Four of the five fathers held professional or managerial posts.
Our findings showed a very clear differentia tion between the autistic and â€˜¿ dysphasic' group. This mixed group is important in demonstrating that there is also an important area of overlap in which children show some features of both groups.
IV. DISCUSSION
The finding that half the children with a severedevelopmental disorderoflanguage com prehension were not autistic clearly demonstrates that such a defect is not a sufficient cause of autism, although it may constitute a necessary feature for such a behavioural syndrome to develop. While both the autistic and â€˜¿ dysphasic' groups showed a severe and persisting receptive language disorder, the â€˜¿ dysphasic' children were much less behaviourally disturbed and were far BY LAWRENCE BARTAK, MICHAEL RUTTER AND ANTONY COX â€˜¿ 39 more socially mature and responsive. The find ings are in broad agreement with the majority of studies, referred to in the Introduction, which have delineated a rare but distinctive syndrome* involving language delay associated with im paired language comprehension, but with relatively benign social and behavioural abnormalities (Morley, I965) . This contrasts sharply with the picture in infantile autism, where gross social and behavioural abnormali ties accompany the language defect. Although the autistic children in the present study were of normal non-verbal intelligence, they showed severe and extensive socio-behavioural abnor malities ofthe kind associated with autism at any levelof intelligence (Rutter,1966).The failure in social development differed markedly in both kind and degree from the shyness or social with drawal seen in many children with physical or language handicaps. There was a basic failure to develop normal social attachments. Further more, the ritualistic and compulsive activities were both rigid and more severe than those seen in many young children with psychiatric dis orders. In short, there is every reason to believe that the autistic syndrome in these intellectually brighter autistic children is directly comparable with that seen in mentally retarded youngsters. On the other hand, there are some differences in behaviour from that exhibited by severely re tarded autistic children, and these require fur ther study (Rutter and Bartak, in preparation).
Of course, it followed from the way that the â€˜¿ autistic' and â€˜¿ dysphasic' groups were defined that there should be behavioural differences between them. The points of this preliminary part of the study were twofold: first to confirm the validity of the original diagnostic distinction (which it did), and secondly to determine the degree of behavioural overlap between the groups. In fact, it was found that there was surprisingly little behavioural overlap between the two groups, although there was some (as * Although the syndrome of a developmental disorder ofreceptive language isdistinctive intheextreme form, it shouldbe appreciated that many developmental language disorders involve some impairment of language comprehension. The distinction is probably one of degree rather than of type (Ingram, 5969) . Moreover the presence ofa â€˜¿ mixed' groupinthepresent study emphasizes that the distinction from autism is by no means complete.
shown by the behavioural findings as well as by the mixed group). The overall group of children with a severe developmental disorder of receptive language could be divided on social/behavioural grounds into â€˜¿ autistic' and â€˜¿ non-autistic'.
The next issue was whether this sodai/ behavioural difference was explicable in terms of either the type of language abnormality or the pattern of cognitive deficit. As neither the qualities of language nor the cognitive pattern were used to define autism, no differences were to be expected on the basis of the diagnostic criteria themselves. In fact, clear differences were found, showing that there was a strong association between the behavioural features and the language/cognitive features. The autistic children differed markedly from the â€˜¿ dysphasic' children in terms of the frequency of occurrence of undue sensitivity to sounds, echolalia, pro nominal reversal, metaphorical language and inappropriate remarks. Thus, when language developed, it appeared strongly deviant as well as delayed, whereas this was less often the case with the â€˜¿ dysphasic' children. Secondly, the defect in the understanding of language was more severe in the autistic group, as shown by a language age of 12 months less on the Reynell comprehension scaleand a Peabody Vocabulary Test IQ some 20 pointslower.This difference in the severity of the receptive language deficit is the more impressive because the Reynell test and the Peabody test assess language under standing in quite different ways. Thirdly, the language defect was more extensive among autistic children in that compared with the â€˜¿ dysphasic' group, an impairment of â€˜¿ inner language'(as reflected in imaginativeplay) was much more common, poor skills in using and understanding gesture were somewhat more frequent, and an impaired understanding of written language was more characteristic. Thus, among autistic children the defect was more likely to extend across several language modalities, whereas in â€˜¿ dysphasia' the disability was more often restricted to spoken language.
Fourthly, even when comparable speech was available, the autistic children were less likely to use it in a social context. In particular, they were less likely to speak spontaneously to some one else, to hold a conversation in which what they said was responsive to what had been said by the other person, or to be able to give an account ofwhat they had done in another place or another time. A similar difference applied to gesture, where the difference in usage was much greater than that shown on tests of the child's ability to copy or understand gesture in a standard situation. In summary, the language deficit in autism was more severe, was more extensive and involved deviance as well as delay in language development. However, it was not just a question of the severity of the defect, in that articulation skills were actually more impaired in the â€˜¿ dysphasic' group. This result is in keeping with Hermelin and O'Connor's finding (1970) that in autism itis the semantic and syntactical aspects of language (rather than the phonological components) which are impaired. To this extent the language disability in autism appeared different to that in â€˜¿ dysphasia', as well as more severe.
On the other hand, there were two findings which suggested links between the conditions. First,in both disorders, babble was often deficient or deviant. Our data on this were based on parental report and hence are open to serious questions regarding validity. However, at least for autistic children, the results have been confirmed
by Ricks (1972) in a carefully controlledstudy of tape recordingsof children's babble. A similar study of babble in children with uncomplicated developmental language disorders would be most rewarding. The role of babble in language development remains rather obscure (Rees, 1972) , but our findings suggest that it is a phenomenon worthy of further study. Secondly, in both disorders there was a history of speech delay in the parents or sibs of about a quarter of the children. As other family members were not studied directly, we could not determine whether the speech delay in the two groups of families was similar or different in type. However, the occurrence of families in which both autism and â€˜¿ dysphasia' occur in the children (Rutter, Bartak and Newman, 1971) suggests that, at least in some cases, the language disorder may be similar. Whether this implies a genetic, biological, or psycho-social aetiology cannot be determined from our data, but more detailed family studies should be informative.
The meaning of the autistic child's relative failure to use his language skills for social com munication remains obscure. It could be that this is simply a consequence of the greater severity or greater breadth of the language deficit in autistic as compared with â€˜¿ dysphasic' children. Alternatively, it could imply a separate deficit in addition to that involving language. At present there are no adequate data which might allow a resolution of the issue. Since there are virtually no non-autistic children with a severe receptive language deficit extending across several modalities, the question must be tested within a group of autistic children. If the non-use of speech is due to the breadth and depth of the language deficit it should co-vary with the severity of the language disability. This could be tested either within a group varying in the degree of language impairment or in individual children over time. Both forms of testing have yet to be undertaken.
On the face of it, the non-use of gesture is less easy to explain in terms of a language deficit in that the impairment in gestural skills, as assessed by test, was not great in most children. How ever, the testing of competence in gesture is in its infancy, and it is unknown as yet whether the method of testing used was the most appro priate, whether the ceiling of the test was too low for children of this language age, or whether the testing of language â€˜¿ signs' is an appropriate method of assessing competence in the use of gesture for communication. So far as they go, the results show no signi ficant cognitive deficit among autistic children in the field of visual perception, and it seems rather unlikely that the presence of any visuo spatial defect is necessary for the development of autism. It is possible that there is some more subtle perceptual defect outside the area of language, or some defect not reflected in any of the tests used. But the evidence from other studies offers no very good clue as to what such a defect might be.
That is not to say, of course, that the presence of non-linguistic cognitive deficits play no part in the development of autism. Indeed, the universal finding that autism is much commoner in children of low IQ than in those of normal intelligence strongly suggests that the wider the perceptual or cognitive defect the greater the likelihood of autism. However, what the findings also show is that the presence of visual perceptual defects is not necessary for the development of' autism. Autism can and commonly does develop in children whose cognitive defect is confined to language functions and to whatever faculties control the social usage of such functions. Whether or not a language disability is the only type of cognitive deficit which on its own can be associated with autism cannot be deter mined from the present study findings. What is necessary is a comparable study based on a representative sample of children with a visuo spatial or some other type of cognitive deficit. Autistic children without a serious impairment in language comprehension are quite rare, but clinical experience suggests that the syndrome of a seriously impaired development of social relationships, ritualistic or compulsive activities and speech delay may rarely occur in children whose language disability is relatively mild and transitory. A systematic study of such children would be most worthwhile.
A further approach to the patterns of cognitive deficit necessary for the development of autism isafforded by the observation (yetto be con Ajuriaguerra (1966) , who reported higher scores on the comprehension and similarities sub-tests than on the other verbal scale tests in a â€˜¿ dysphasic' group. However, his sample was older and of higher intelligence than ours, and this might account for the lack of agreement between the two studies. Moreover, the pattern he reported was quite different to that found in autism and is not easily explicable in terms of language skills. The normal scores of these autistic children on the block design and object assembly sub tests of the Wechsler scales argues against the existence of a visualperceptualdefect, both because of the factor loadings (Cohen, i@@; Maxwell, 1959) autism was commoner when low IQ was associated with deafness, but that the presence of a visual defect did not add to the risk of autism. As with the results of the present study, the finding pointed to the greater importance of auditory, ratherthanofvisual, deficits.
The question whether a language disability is a sz@fflcient, as well as a necessary, condition for the development of autism can be examined in two ways. First, one may search for non linguistic variables which increase the risk of autism in a group of children with a language disability. This paper considered certain non linguistic perceptual functionsin thisconnec tion, and a companion paper examines a number of familial and experiential variables in the same group for the same purpose (Cox, Rutter, Newman and Bartak, 1974) . Secondly, one may determine if a complete discrimination between autistic and non-autistic children (within a language retardedgroup) may be made on the basis of cognitive linguistic variablesabove.
That is, one may determine if all autistic children have the necessary cognitive deficit and if all children with the cognitive deficit show the autistic syndrome. Such an analysis, using data from the present study, is being undertaken using clustering and discriminant function techniques, and the findings will be reported elsewhere.
V. CONCLUSIONS
In the meanwhile, it may be concluded that the development of autism is associated with a distinctive type of language disability which is characterized by its severity, its extent across differentlanguage modalities,the presence of deviant language features and the relative non use of speech for social communication. The exact boundaries of this deficit remain un certain, but it seems unlikely that any type of general visuo-spatial deficit forms a necessary part ofthe pattern.
In several important respects the language disability seems qualitatively, as well as quantitatively, different from that associated with an uncomplicated developmental disorder of receptive language, but the two con ditions also show certain common features.
SUMMARY
A sample of boys aged from 5 to I0 years with no demonstrable neurological dysfunction, hearing loss or mental retardation, who had a current severe developmental disorder of the understanding of spoken language were examined using standard psychological tests of cognitive, linguistic and social behaviour, together with a standardized interview admini stered to the parents. Results showed that within this group children diagnosed as autistic had a more deviant language development than non autistic children, had a more severe comp rehension defect, had a more extensive language disability (in that it involved several different modalities), and also showed a defect in the social usage of the language they possessed. There were very few differences in the pattern of non-linguistic skills,and it is con cluded that a language disability is probably necessary for the development of the behavioural syndrome of autism.
